Purpose: The objective of this study was to explore the volunteers' experiences with and perspectives on the community event-based surveillance system in Sierra Leone.
Background The role of mobile technology and community-based surveillance
In many resource-poor countries in which epidemics are most likely to break out, there is often limited systematic disease surveillance, or the surveillance systems are only facility-based [1, 2] , even though access to health facilities is scarce. In these contexts, communitybased surveillance (CBS) could be a vital strategy for early warning and response. CBS is an active surveillance process that is simple, adaptable, and entails community participation in detecting, reporting, responding to and monitoring health events in the community [3] [4] [5] . Mobile technology is also increasingly used in CBS. Having people from the communities reporting by phone is seen as a potentially efficient way of collecting early data directly from the communities, depending on access to mobile network. With over 6 billion mobile phone subscribers and 75% of the world having access to mobile phones, there is an opportunity for using mobile phones to improve access to health care, engagement and delivery of health services, as well as health outcomes [6] .
Few studies about CBS have been published, especially with the use of mobile phones. A systematic review of mobile health surveillance interventions in Sub-Saharan Africa [7] concludes that the interventions that have been implemented are small-scale, fragmented and not well documented. The authors encourage more research on the subject, especially about user acceptance, in addition to better documentation of lessons learned, as they believe CBS with real-time and validated data will strengthen disease monitoring. Tomlinson, et al. [8] also found a limited number of published studies about using mobile phones as a data collection tool, but concluded through their own study that collecting data through mobile phones was feasible on a large scale and that it provided timely data, no loss of data and continuous supervision of the reporters. This is also supported by Hartzler, et al. [9] . Other studies have documented the importance of involving the community. Diwan, et al. [10] reported enormous underreporting of infectious diseases in India, as most people went to local, informal health services that were not part of the regular surveillance system in the country.
Ebola virus outbreak in Sierra Leone 2014-2015 and the role of community event based surveillance (CEBS)
Sierra Leone was one of the three West African countries most severely affected by the Ebola virus outbreak, which started in Guinea in December 2013 and then spread to Liberia and Sierra Leone. The World Health Organization(WHO) declared the outbreak an international concern in August 2014, and pronounced it as officially over in March 2016 [11] . During the outbreak, Sierra Leone had 14,124 cases and 3956 deaths confirmed to have been caused by the Ebola virus [12] . Several factors delayed the detection, diagnosing and isolation of patients, hence enabling rapid spreading of the outbreak, which created a complicated and unique context for controlling it [13] .
Many areas in Sierra Leone are hard to reach and have limited access to health facilities. In addition to this, fear and distrust in the health facilities increased during the outbreak [14] , and an increasing number of infected persons remained in their communities until they died [15] , as so-called "superspreaders" causing a high number of secondary cases [16] .
Community event-based surveillance (CEBS) was designed by a consortium of non-governmental organizations (NGOs) which made up the Ebola Response Consortium (ERC). CEBS was intended as an active, community-level surveillance system for Ebola Virus Disease (EVD), with community members using mobile phones to call with reports of suspected EVD cases [17] . This information fed into the formal surveillance system at the peripheral health units (PHUs) and district-level surveillance office through the District Ebola Response Centre (DERC). The initiative was led and coordinated by the Ministry of Health and Sanitation (MoHS). It was implemented through ERC partners in 9 districts, and the International Federation of Red Cross and Red Crescent (IFRC) and Sierra Leone Red Cross society (SLRCS) (hereafter 'Red Cross') in 3 districts, providing coverage in 12 out of 14 districts [18] .
As weekly numbers of Ebola cases declined in the first quarter of 2015, Red Cross started a process of aligning CEBS with the SLRCS recovery strategy and activity plan. The standard operating procedure (SOP) for CEBS developed by the ERC was used [17] , but SLRCS' CEBS project was expanded to target the detection and reporting of cases of viral haemorrhagic fevers (VHF), including Ebola and Lassa fever; acute watery diarrhoea (AWD) as a proxy for cholera; measles and community deaths. CEBS was integrated into the SLRCS's existing community-based health program (CBHP) and disaster risk reduction (DRR) plan. Hence, the CEBS reporting also included floods and fire. Whilst the main objective of CEBS is early warning for epidemic-prone diseases, data collection on the prevalence of these six community events can also contribute to guiding community-based interventions and long-term programs as vulnerabilities are revealed [19] . In this case, data collection through SMS was also added. The system was implemented in the three districts; Port Loko, Koinadugu and Bonthe, beginning in Port Loko in July 2015.
SLRCS volunteers, both community-based volunteers and volunteer supervisors were recruited from their communities and trained in the purpose of CEBS, signs and symptoms of the chosen events and diseases, how to report the cases by SMS to SLRCS headquarter, and trained in the stages of the surveillance from the detection of the cases to the reporting, the verification and the response. The volunteers were expected to be active in their community; inform the community about signs and symptoms and encourage the community members to report to the volunteer if they-or anyone they knew experienced any of these. The volunteers reported the suspected cases including which sign or symptom that was observed and which measures had been taken at community level, and supported the national health authorities in the response.
The Red Cross` CEBS project included 2202 volunteers; 2126 community-based volunteers (CBVs) and 76 volunteer surveillance supervisors (VSSs).
As Port Loko was experiencing a high number of cases in July, CEBS was rapidly implemented without the SMS report feature and entailed reporting on only suspected Ebola cases. Reporting was done via phone call when a suspected case was detected and weekly paper reporting forms collected by the supervisors (Figure 1 ).
When a suspected case is identified, the CBVs call and report to their VSS. If the VSS evaluate the case to match case definition, s/he contacts the CHO-a local health authority staff, and they assess the suspected case together. The CHO is the only one who can diagnose and who will report further in the national health system to initiate a response to the suspected case.
The CBV and VSS send an individual coded SMS right after alerting and responding with different information for data collection (19] , The SMS is sent to a local number which is synced with the online data collection tool, Magpi [20) via the application SMSsync [21) . The information is then automatically combined and presented in the analytical visualizing database, Tableau [22, 23] . Currently, Tableau presents the volunteer coverage in the area, cases reported; what type of case, gender, age, location, response and if it was escalated to the Larsen TM (2017) Red Cross volunteers' experience with a mobile community event-based surveillance (CEBS) system in Sierra Leone during-and after the Ebola outbreak-A qualitative study 
Methodology
The objective of this study was to explore the volunteers' experiences with using the CEBS system, and perspectives on how CEBS influences the communities in Sierra Leone. We selected a qualitative study design. The flexibility inherent in this exploratory, qualitative design provided important possibilities to engage in preliminary analytical reflections while in the field, identifying emerging themes and adjusting the data collection accordingly.
Setting
The study was conducted in the three districts of Sierra Leone where the Red Cross implemented CEBS; Port Loko, Koinadugu and Bonthe ( Figure 2 ).
Participant recruitment and study sample
We chose a purposive method when selecting the volunteers, with the aim of recruiting both male and female volunteers with a wide agerange and from a variety of communities to achieve a diverse sample and to understand if potential difference in reporting or in experience was linked to the system itself or factors in the communities. The VSSs were recruited from CEBS supervisor meetings, and supervisors from different chiefdoms, which differed in size, terrain and number of CBVs, were asked to participate in FGDs. For the community-based volunteers, volunteers from different chiefdoms were either called by the research assistant or approached in the community they lived and volunteered in. There was a requirement that the volunteers spoke English and that they lived in or close to a community that could be reached by car, with the exception of Bonthe district, where all the participants from Bonthe Island travelled to as there is no access with car beyond the main town.
Sixty-two volunteers participated in the study; the age range was from 20-45 years old and the participants were students, teachers, farmers, bakers, IT workers, barbers, volunteers who had previously worked for other organizations and some who were unemployed. It was not possible to obtain an even gender distribution in the participant sample. This reflects the fact that 85% of all CBVs and all VSSs, except two, were male. A total of seven female participants were included in this study's sample.
Data collection
Data was collected during a 4-week period in December 2015 and January 2016.
Twenty-two in-depth interviews were conducted with 22 community-based volunteers (CBVs) from 14 different chiefdoms. Five FGDs were conducted, two with CBVs and three with volunteer surveillance supervisors (VSSs). Eight volunteers participated in each FGD. A semi-structured, thematic guide was used for the interviews and the FGDs were structured via broad, open-ended questions. The FGDs and interviews were audio-recorded and transcribed, and observations, notes and reflections were written down by the main author and, at times, by the research assistant, who was present as an observer during Figure 2 . District map over Sierra Leone [23] . Larsen TM (2017) Red Cross volunteers' experience with a mobile community event-based surveillance (CEBS) system in Sierra Leone during-and after the Ebola outbreak-A qualitative study Conversational data collection via in-depth interviews and focus group discussions (FGDs) was well-suited to the research objective of exploring experiences, perceptions and perspectives. The in-depth interviews presented opportunities for exploring the details of personal experience and pursuing in-depth understandings of individual perspectives, while the FGDs facilitated understanding of the range of perspectives and perceptions present among the volunteers, highlighting important differences and similarities, and producing insight into not only what was said, but also the interactions between them.
Data analysis
Initial, preliminary analyses took place already while in the field, for the sake of reflecting on the data collection as it took place and identifying and exploring emerging themes. Once data collection was complete, a comprehensive, systematic thematic analysis [24] was performed using the software HyperRESEARCH. The data set was thematically coded, explored and analyzed, ultimately resulting in 6 main thematic groups that shed light on the volunteers' perceptions of and experiences with CEBS (Table 3 ). 
Approvals

Results and discussion
Volunteers' motivation
When the volunteers were asked about what motivated them to volunteer, they all, in different ways, replied that they want to help their communities, and felt that CEBS was an important way to do so (Table 4) : "I want to work for CEBS cause I feel for my fellow human beings. " "If we had CEBS before, Ebola would not have spread so much. "
Most volunteers gave examples of cases they had reported which had received response and treatment. Many of the volunteers were confident that the death rate had decreased due to CEBS influencing people to seek medical attention earlier.
Additionally, incentives and the possibility for paid work were discussed as motivations. Several of the volunteers gave examples of other Red Cross programs and INGOs that they had worked for or knew of that pay the volunteers monthly incentives. This suggests that the volunteers might hope for or even expect to receive incentives, and that this could also have been a motivating factor to volunteer.
As seen in a previous study conducted among community health workers in Ghana [25] , the volunteers did not want to specify an exact amount and explained that the amount is not important as long as they received something to support their family or expenses they had with CEBS, or even to help in the community. One CBV, who had spent money on transportation to a CEBS meeting, asked:
"Why would I use the money I have for raising my child on meetings?"
The volunteers discussed their interest in receiving support for their families and communities, and receiving reimbursement for expenses interchangeably. This could mean that, for the volunteers, the lines between these are blurred, but it could also mean that this is more comfortable than directly asking for incentives.
In the end of this discussion, some of the volunteers explained that they had asked if they would receive payment during the training, and that when they asked about this during the training, they were told that this would be discussed later, leaving them expecting to receive something. Some of the volunteers seemed very irritated and would raise their voice when talking about this.
A study from Mexico [26] describes verbal appreciation and social events as some of the most valued incentives. Another study from Uganda, looking at motivation among CHWs and influence on performance [27] , describes acknowledgement by and appreciation from the community, and thus feeling important, as motivating. Although none of the CBVs from the CEBS study specifically said that these were incentives they valued, they often described supportive visits from the VSSs, appreciation from the PHU, community health officers and community leaders, and community gratitude as CEBS was gaining acceptance and producing positive results. They talked about this with visible pride, suggesting that acknowledgement from the community and their supervisors is an important motivation: "Yeah, I feel good because my supervisor reaches me many times and asks me about work. 'How is the work?' He asks if I have trouble anywhere. "
Volunteer recruitment and coverage
"Another challenge is that the villages are more than the CEBS volunteers. Like, for one chiefdom, we have 60 villages, but 20 something volunteers. So, some volunteers are assigned several villages. So, to go there, we are finding it hard. To every day have to go to all the villages, to go between 3 villages two times in the week to check, it is difficult. It
Volunteer motivation and support
Recruitement and distribution of volunteers
Training and preparedness
Reporting methods
Reporting structure and indicators
Collaboration and community acceptance Table 3 . Final groups after coding.
Key findings
Positive finding:
• CEBS perceived as an easy and rapid way of reporting Larsen TM (2017) Red Cross volunteers' experience with a mobile community event-based surveillance (CEBS) system in Sierra Leone during-and after the Ebola outbreak-A qualitative study will take time. You will not have time to go to your family, to find food for your family. "
Many of the volunteers were assigned several communities and found this difficult due to the distances between them. Recruiting more volunteers was a recurrent suggestion. On the other hand, supervisors found it challenging to follow up many CBVs. As CBS is implemented to report from the communities to make it easy, it might work against its purpose to not have volunteers present in all communities, but then there might be a need to also increase the number of VSSs or adapt the way information is coming from the communities. This should be considered according to context when implementing CBS. As with a study conducted in Niger, the community members received basic education to motivate them to notify health workers about possible cases in a timely matter [28] . Some of the CBVs also described alternative solutions to address the heavy workload, like organizing sub-groups of community members and agreements with community leaders to report rumors.
Training
The volunteers say there was a lack of knowledge about diseases, disasters and prevention in the communities before CEBS, and, regardless of what information the volunteers found most useful from the training, they all appreciated receiving new knowledge for themselves and which they could share with their communities. The practical methods like role-play, working with illustrations and the practical training for sending the SMS, was said to be most useful.
"People have phones, but they have them to have coverage and to call their friends and family. But text message is another indicator, because you have to click, click, click and look for the different images, like the hash. You have so many difficulties. It is going and click and going this way. That`s why a training needs many days, or a refreshr training, so people can understand. "
The wish for refresher training was something that was brought up often during the interviews and FGDs. Some CBVs also explained how they arrange refresher trainings amongst themselves to help each other with how to write the SMS reports, but they wanted a more organized refresher training. As a CBS should predominantly report on suspected diseases that occur infrequently, refresher trainings are likely necessary for both maintaining the knowledge and following up and motivating the volunteers by coming together, learning and giving feedback. The need for sufficient training is supported by a study conducted in Ghana [29] were the CHWs receive minimum refresher training and thus were unable to report according to case definitions.
Case definitions
Some of the volunteers focused on individual symptoms more than the combination of symptoms that comprised the case definition. This could be because they actually did not remember the indicators, did not understand the case definition, could not visualize the disease represented by it, or wanted to include more cases.
Despite reporting on symptoms, the SMS codes still limit what they can report. This was supported by seeing that in Port Loko, which did not use coded SMS reporting, the volunteers reported far more cases that were not relevant to the decided case definitions. The volunteers express frustration about being limited to reporting only those cases prioritized by CEBS, as they find it difficult to reject community members who want them to report other symptoms for them to get help. This suggests that the function of SMS codes work as a filter and sustains the purpose of the CEBS system as early warning surveillance instead of a regular disease reporting system. On the other hand, perhaps using case definitions can be too complicated, and a solution is to report rumors for unusual events, as done in Ethiopia [30] .
Some of the volunteers could not pronounce VHF and did not know that Ebola is one form of VHF, but thought it was a different disease. On the other hand, it was also described by the volunteers how the community members were scared when they used the word Ebola, and they thought that's why VHF was used instead.
"Maybe the name we say to people, we have to be careful. When you talk about Ebola, people got fear, so to transform it, it's called VHF (Laughing). People are scared of Ebola. Whenever you talk about Ebola people run away and say "they want to kill us again". But, if you say VHF, they will come closer. So, from there, from the signs and symptoms, we will see if this is Ebola and we will report, but we cannot say 'Ebola' "(laughing again).
These findings suggest that the formulation of the case definition used is an important aspect to consider, as it may have significance far beyond the words used to describe a disease. Creating the case definitions together with representatives from the communities could be a way of ensuring that they are context specific. A study done in South Africa piloted their survey questions with women from the local communities before conducting it [8] . This is something that should be considered for case definitions before implementing CBS.
Collaboration with the community members
Some of the volunteers explained that, in the beginning, talking about Ebola in the community was very sensitive because most of the people had difficult and even traumatic experiences with Ebola, and they would express anger towards the volunteers. In these situations, the volunteers said that they took their time to explain CEBS to the community members. Because the volunteers were from the communities themselves, people eventually started trusting and listening to them. On the other hand, many of the volunteers also described that the community members appreciated them greatly and had high expectations to what the volunteers could help them with, as many lived far from health facilities or still had fear directed towards health facilities. "I think community people are appreciating it so much. Knowing that they have people around them who protect them and look out for them, they feel safe. " Some of the volunteers, both CBV and VSS are community health workers (CHW) and normally work with the peripheral health unit (PHU). Many of these volunteers had difficulty explaining who they were reporting to and what they were reporting as they have a long list of diseases they should report from the community to the PHU, including the suspected diseases CEBS was reporting. Some said that they would report some cases to the PHU first, but if there was a CEBS case, they would call the VSS, but this also depended on the severity of the case. The volunteers expressed confusion around this, which suggest that CEBS could potentially create a duplicate system that either led to duplication of reports or missing reports, as there seemed to be confusion about who to report to. Some of the volunteers also said they would call their VSS about all sick cases in their community even if they did not send an SMS about them. This led to the question of whether the community members were addressing the volunteer as a CEBS volunteer or a CHW. One of the volunteers who was also a CHW explained that he would treat some people in the community for some diseases he was allowed to treat. This is not the mandate for the CEBS volunteers as they are not meant to diagnose or treat, but report to the CHO. This can pose challenges for the Red Cross volunteers who are not CHWs but might nonetheless be expected to act as such by the community members. On the other hand, many of the volunteers said that they did not have CHWs in their community, indicating that the existing CHW system was not covering all areas. This suggests that there is a need for CEBS, but that recruiting CHWs could complicate the role of the volunteers.
Volunteer work combined with paid work
Although many of the volunteers said it was difficult to combine CEBS volunteering with ordinary, paid work, they also said that they wanted CEBS to continue and they want to continue volunteering. The volunteers said they had an important role for the health of their people and nation. Many of the volunteers said that they choose to prioritize the volunteer work over ordinary work, although the reality might be that they, regardless of CEBS volunteering or not, lack paid work opportunities and potentially expect or hope for incentives. " M o s t of us were not doing anything. Some left to work for RC, not because we were expecting money, but now looking at the whole process as a supervisor, there is no way for me -waiting for an alert 24 hours a day -cause that`s what we are told -24hrs, we should be ready for alerts. How can I be engaged in something else? Let's say that I was engaged in organization B and the volunteer called me and I was working somewhere else. How could I go there? I cannot. I don`t think CEBS would be very effective. So, we all choose to only stay with CEBS. "
As supported in the study by Ndiaye et al. (28) , including CBS in existing projects can be important to both engage the communities, but also for sustainability and to ensure volunteers do not perceive it as a stand-alone project with other expectations and requirements than the regular volunteer programs. As in Sierra Leone, where there was a need for full coverage quickly, this is not always possible, but should be something to consider when planning implementation.
External challenges
The volunteers had some challenges regarding the use of mobile phones, due to lack of mobile network in all areas and delays in registration of sim card. When discussing challenges, this was the main focus for the volunteers. This suggests that, when implementing a system like CEBS, it is not just the structure of CEBS itself that needs to be in place, but also the infrastructures that CEBS depends on. A study done in Ghana on surveillance systems from the user perspective supports this finding (31). It also suggests that challenges with the support system detract focus from the actual system.
Conclusion
In this study, we have identified strengths and challenges with implementing and using a community based surveillance system, from the perspective of the volunteers, who are the main users. The main finding is that the volunteers experience the system as useful and SMS reporting as an easy, quick and reliable way of reporting, but only if external supports, such as mobile network and credit, are available. If not, challenges with transportation and expenses arise. When these external challenges are present, they become the main focus of the volunteers and it is difficult to assess other aspects of the system. Both high expectations and skepticism from the communities were reported, but this improved due to better information, positive results and that the volunteers were members of the communities and gained their trust. Training, guidelines and follow-up from supervisors, together with seeing results and having a role in helping their communities, were the main motivating factors.
Strengths and Limitations with the study
CEBS was implemented in Sierra Leone 2-3 months prior to the study period. Hence, the volunteers had limited experience, which influenced, at times, their responses. Some of the participants had never reported a case, which made it difficult for them to respond to questions about their own experiences with the reporting. At the same time, this also gives an important insight into perceptions the volunteers have in the initial phase of the system. The inclusion criteria deliberately excluded volunteers working in the most hard-to-reach areas, which is an obvious limitation with potential implications for the data collected, as there could indeed be differences in the perceptions and experiences of these volunteers. At the same time, a diverse sample of volunteers was achieved, with all districts and 14 different chiefdoms represented.
The first author was, prior to the research, a member of the Red Cross staff supporting the system's implementation. The volunteers who participated in the study had not met the first author during the implementation, but some of them were aware of this. This could have influenced their responses, but the first author attempted to manage this by emphasizing the differences in these roles. This was also an important strength, enhancing the understanding of the data collected.
Looking forward
This study has generated insight into how a CBS system can be implemented and the aspects that need to be considered when planning and implementing such a project. It can hopefully be a resource for other projects. Although the study was conducted in a unique context with the Ebola outbreak, there are a number of matters related to project setup, use of volunteers and epidemic context for these findings to be relevant in other contexts.
As most of the resistance from the communities, in this study, was perceived and explained with respect to the fear associated with Ebola, it would be interesting to examine this topic of community response in another context. Looking forward, there is also need for studies looking at the effectiveness, acceptance and user-friendliness of CBS projects that have been running for a longer time.
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